DEPARTMENT OF MATHEMATICS
 FACULTY OF SCIENCE, THE MAHARAJA SAYAJIRAO UNIVERSITY OF BARODA

VADODARA 390 002
Syllabus for
M. Sc. Mathematics Semester-II 

Course – MP201: Computing Techniques in Mathematics using C++: II

To be effective from June 2010
Unit 1: 
Templates: class templates, class templates with multiple parameters, function template, function template with multiple parameters, overloading of template function. Sorting techniques. Inheritance: Defining derived classes, inheritance hierarchies, public, private and protected members under derivation, single inheritance Stream based I/O, I/O library classes, File I/O.

Unit 2:
Polymorphism: Early binding and late binding, Virtual function, Normal member function and virtual member function accessed with pointers, pure virtual function. Numerical Solution of an Initial Value problem using Classical fourth order Runge-Kutta method, Milen-Simpson’s and Adam Bashforth Moulton predictor-corrector methods Least Square polynomial approximation by using orthogonal polynomials. Finite difference methods for solving boundary value problems. 

Practical: Relevant computer Laboratory practical of writing and running the programs using Visual C++ in the above topics will be given. 

Reference Books:

1. E. Balagurusamy, Object-Oriented programming with C++, Mc Graw-Hill Publishing Company.
2. Robert Lafore, Object-Oriented programming with C++, Galgotia Publications Pvt. Ltd.
3. Stephen Prata,  C++ Primar Plus, Galgotia Publications Pvt. Ltd.
4. S. S. Sastry, Introductory methods of Numerical Analysis, Prentice-Hall of India.

M. Sc. Mathematics Semester-II 

Course – MP202: Functions of Real variable and Fourier Transforms



To be effective from June 2010

Unit 1: 
Functions of bounded variation, Differentiation of an integral, Absolute continuity, Jensen inequality, The Lebesgue spaces 
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), Minkowski and Holder inequalities, Convergence of sequences and series in 
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-spaces,      Completeness of 
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 spaces, Approximation  in  
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Unit 2: 
Bounded  linear  functionals  on  
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 spaces,  Riesz representation theorem. Measure space, Riesz representation theorem, positive linear functional, Lebesgue measure on 
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, Product measures on 
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, Fubini theorem, Tonelli theorem (without proof). Fourier  Transforms  in  
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 and  its  properties,  Riemann-Lebesgue  Lemma, Inversion  Formula,  Uniqueness  of  a  Fourier  transform. 

REFERENCE BOOKS: 

1.  
J. D. De Barra, Measure and Integration, Wiely Eastern Limited.

2.  
P. R. Halmos, Measure Theory, Van Nostrand Publishers. 

3. 
I. P. Natanson, Theory  of  Functions  of  a  Real  Variable, Vol.I, Frederick Ungar Publishing Co.

4.  
I. K. Rana, An Introduction to Measure and Integration, Narosa Publishing House. 

5.  
H. L. Royden, Real Analysis, Macmillan Publishing Company.

6.  
Walter Rudin, Real and Complex Analysis, Tata-Mc Graw-Hill Publishing Co. Ltd.

7.  
J. H. Williamson, Lebesgue Integration, Holt, Rienhart and Winston, Inc. 
M. Sc. Mathematics Semester-II 

Course – MP203: Complex Analysis-II

To be effective from June 2010
Unit 1: 
Singularities of a complex function, Residue theorems, Residue at poles, Zeros and poles of order m, Riemann's theorem, Casorati-Weierstrass theorem, Evaluation of real improper integrals and definite integrals, Indented paths, 

Integration through branch cut, Argument principle, Rouche’s theorem.

Unit 2:
Linear transformations, Transformation 
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, Linear fractional transformation, Transformations: Exponential, Logarithmic, sine, cosine, Mapping by branches of 
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, Conformal mapping: preservation of angles and other properties, Transformations of Harmonic functions, Riemann surfaces and surfaces of related functions.
REFERENCE BOOKS:
1. 
J. W. Brown and R. V. Churchill, Complex variables and applications, Mc Graw-Hill Book Co.

2. 
J. B. Conway, Narosa Publising House.

3. 
S. Ponnusamy, Foundations of Complex analysis, Narosa Publising House.

4. 
H. S. Kasana, Complex variables: Theory and Applications, Prentice-Hall of India.

M. Sc. Mathematics Semester-II 

Course – MP204: Partial  Differential Equations

To be effective from June 2010

Unit 1:
Cauchy problem, Non-linear partial differential equations of the first order, Compatible system of first order partial differential equations, Charpit’s method, Jacobi’s method,  Special types of first order partial differential equations, Monge’s Cone, Characteristic strip, Second order linear partial differential equations with constant coefficients.

Unit 2:
Second order partial differential equations with variable coefficients, Classification of second order partial differential equations, Canonical forms and solutions, Transverse vibrations in a string, Longitudinal vibration of bars, Heat conduction equation, Method of  separation of variables to solve wave equation, heat equation, and Laplace equation, Monge’s method of solving equation of type Rr + Ss + Tt = V.

REFERENCE BOOKS:

1. T. Amaranath, Elements of Partial Differential Equations, Narosa Publishing House.

2. R. V. Churchill, Fourier Series and Boundary Value Problems, Mc Graw Hill Inc.

3. Phoolan Prasad and Renuka Ravindran, Partial Differential Equations, Wiley Eastern Ltd.

4. Ian Sneddon, Elements of Partial Differential Equations, Mc Graw Hill Inc.

M. Sc. Mathematics Semester-II 

Course – MP205: Topology - II
To be effective from June 2010

Unit 1:
Separable,  First  countable  and  Second  countable  spaces,  The  separation axioms, Urysohn's  lemma,  Tietze's  extension  theorem  and    Urysohn's embedding/metrization  theorem,  Local  finiteness  of  collection  of  subsets  of  
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, Paracompact spaces and Metrization theorem.   

Unit 2:
Complete metric spaces and completion of a metric space, Baire's  category  theorem,  Stone-Weierstrass  approximation theorem (compact case),  Partition of  unity  and  its existence,  
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manifold,  Compact  
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manifolds,  Homotopy,  Path  homotopy, Fundamental group, Covering spaces,  The fundamental group of the circle and fundamental group of 
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REFERENCE BOOKS:
1. J. Dugundji, Topology, Prentice Hall of India.

2. A. Hatcher, Algebraic Topology, Cambridge University Press.

3. J. R. Munkres, Topology - A First course, Prentice Hall of India.

4. G. F. Simons, Introduction to Topology and Modern Analysis, Mc Graw Hill Book Company Inc. 

5. S. Willard, General Topology, Addision-Wesley.


 ​​
M. Sc. Mathematics Semester-II
Course-MP206: Abstract Algebra - I
To be effective from June 2010

Unit 1: 
Isomorphism  theorems  of  groups,  Conjugacy  relation and  class  equation  for  finite groups,  Cauchy's  and  Sylow's  theorems  for  non-abelian  groups,  Discussion  of Sylow subgroups.  Dual spaces and dual basis, Dimension of an annihilator of a subspace and its application to homogeneous linear equations. Modules,  Fundamental  theorem  of  finitely  generated  modules  over  Euclidean rings,  Finite  abelian  groups  and  discussion  of  number  of  non-isomorphic  finite abelian groups. 

Unit 2: 
Extension fields, Finite extensions, Algebraic element and its degree, Algebraic extensions, Roots of  polynomials, Splitting  fields, Multiple roots,  Simple extensions, Constructions with straight edge and campass, Finite fields.

REFERENCE BOOKS:

1. G. Birkhoff and S. Maclane, A Survey of Modern Algebra, University Press.

2. D. S. Dummit and R. M. Foote, Abstract Algebra, Wiley Eastern Ltd.
3. Joseph A. Gallian, Contemporary Abstract Algebra, Narosa Publishing House.

4. I. N. Herstein, Topics in Algebra, Vikas Publishing house Pvt. Ltd.

5. N. Jacobson, Lectures in Abstract Algebra, Vol. I, III, Van Nostrand Co. Inc.

6. S. Miller, Elements of Modern Abstract Algebra, Harper International.
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